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Description 

[CHIP PACKAGE STRUCTURE AND 
METHOD FOR MANUFACTURING THE 

SAME] 

Cross Reference to Related Applications 

[0001] This application claims the priority benefit of Taiwan ap- 
plication serial no. 91137974, filed on December 31, 
2002. 

Background of Invention 
[0002] Field of Invention 

[0003] The present invention relates to a chip package structure 
and a method for manufacturing the chip package struc- 
ture. More particularly, the present invention relates to a 
chip package structure with less warpage and a method 
for manufacturing the chip package structure. 

[0004] Description of Related Art 

[0005] | n the semiconductor industry, integrated circuits (ICs) 

manufacture can be categorized as three stages: fabrica- 



tion of the dies, fabrication of the ICs and packaging of 
the ICs. Through wafer preparation, circuitry design, mask 
fabrication and wafer dicing, the bare dies are obtained. 
Each die has bonding pads for outwardly electrical con- 
nections. Encapsulation of the die using the molding ma- 
terials is carried, so that the die is protected from the in- 
fluences of moisture, heat and noises. 
[0006] The design of the electrical products becomes more com- 
plex, smaller-sized and humanized, in order to offer more 
convenience for the consumers. In semiconductor pack- 
aging, quite a few small-scale chip package structures are 
developed, including chip scale package (CSP), mini ball- 
grid-array (mini BGA) and micro ball-grid-array (micro 
BGA). Taking the mini BGA as an example, the backs of 
the chips are attached to the substrate and the chips are 
electrically connected to the substrate through wire bond- 
ing. The chips and the substrate are simultaneously en- 
capsulated by injecting the encapsulating material. After 
performing sigulation by using dicing, a plurality of chip 
package structures are obtained. In the mini BGA packag- 
ing, the sum of areas of the chip package structures is 
equivalent to the total area of the substrate. Therefore, 
the packaging integration can be increased and the pro- 



duction can be raised. Since the manufacturing cost is low 
and the production is high, mini BGA packaging is widely 
applied in the semiconductor packaging processes. 
[0007] Figures 1A and IB illustrate the prior art mini BGA pack- 
age structure. Figure 1A is a top view of the prior art mini 
BGA package before dicing, while Figure IB is a cross- 
sectional view of the prior art mini BGA package after dic- 
ing. Referring to Figures 1A and IB, in the prior art mini 
BGA package, a plurality of chips 130 are arranged in ar- 
rays onto a substrate 110, and are electrically connected 
to the substrate 110 through wires 180. Encapsulation is 
then performed by placing a mold (not shown) onto the 
substrate 110 covering the chips 130 (chips 130 disposed 
within the cavity of the mold) and injecting a molding 
compound 170 into the cavity of the mold. The chips 130 
and wires 182 are covered by the molding compound 170. 
Afterwards, dicing is performed to form a plurality of chip 
package structures 102. Each chip package structure 102 
includes the substrate 110, the chip 130 and the molding 
compound 170. 

[0008] However, because of the stress in the dicing process, the 
chip package structure 102 often suffers warpage, espe- 
cially when the substrate 110 is rather thin, as shown in 



Fig. IB. If the chip package structure 102 is arranged to a 
mother board (not shown), the distance from the edge of 
the warped chip package structure 102 to the board is 
larger than the distance from the middle portion of the 
warped chip package structure 102 to the board. Due to 
warpage of the chip package structure 102, the solder 
balls on the edge of the chip package structure are often 
broken and peeled from the attached board through repe- 
titious thermal cycles. 
Summary of Invention 

[0009] The present invention provides a chip package structure 
with less warpage and a method for manufacturing the 
chip package structure. 

[0010] The present invention provides a chip package structure 
and a method for manufacturing the chip package struc- 
ture, which increases reliability of the attachment between 
the substrate and the mother board. 

[0011] As embodied and broadly described herein, the present 
invention provides a method for manufacturing a semi- 
conductor chip package structure including the following 
steps. A substrate is provided. A plurality of chips are as- 
sembled onto the substrate and are electrically connected 
with the substrate. A stiffener is assembled onto the sub- 



strate and the stiffener has a top surface and a bottom 
surface facing the substrate. A molding compound is 
formed to cover the semiconductor chip, the substrate, 
the top surface and the bottom surface of the stiffener. 
Afterwards, a singulation step is performed to cut the 
molding compound, the substrate and the stiffener. 

[0012] According to one embodiment, the stiffener includes a 
plurality of openings and the locations of the openings 
correspond to the locations of the chips disposed on the 
substrate. The inner surface of the stiffener faces the sub- 
strate. After performing the sigulation step for cutting the 
stiffener, the chips and the substrate, the solder balls are 
formed on the substrate. Alternatively, the solder balls are 
formed before the sigulation step. Moreover, the chips are 
attached to the substrate via an adhesive and a plurality of 
wires are formed by wire-bonding to electrically connect 
the chips and the substrate. 

[0013] Because the stiffener provides rigidity, warpage of the 

chip package structure is greatly reduced during the dic- 
ing process, even with the substrate as thin as about 
0.1-0.5 mm. Through the support of the stiffener, the 
chip package structure of the present invention is flat. 
Therefore, the solder balls on the substrate of the chip 



package structure are firmly attached to the board, with- 
out peeling or breakage, even through repetitious thermal 
cycles. The reliability for the attachment between the sub- 
strate and the board is increased. 
[0014] | t j S t0 De understood that both the foregoing general de- 
scription and the following detailed description are exem- 
plary, and are intended to provide further explanation of 

the invention as claimed. 
Brief Description of Drawings 

[0015] The accompanying drawings are included to provide a 

further understanding of the invention, and are incorpo- 
rated in and constitute a part of this specification. The 
drawings illustrate embodiments of the invention and, to- 
gether with the description, serve to explain the principles 
of the invention. 

[0016] Figure 1A is a top view of the prior art mini BGA package 
before dicing. 

[0017] Figure IB is a cross-sectional view of the prior art mini 
BGA package after dicing. 

[0018] Figs. 2-8 are cross-sectional views illustrating the manu- 
facturing steps of the mini BGA package structure accord- 
ing to one preferred embodiment of the present invention. 

[0019] Fig. 3A is a top view showing the BGA package structure 



in Fig. 3 according to one preferred embodiment of the 
present invention. 

[0020] pig. 9 is a cross-sectional view illustrating another mini 
BGA package structure according to one preferred em- 
bodiment of the present invention. 

[0021] pigs. 10-11 are cross-sectional views illustrating the mini 

BGA package structure according to another preferred 

embodiment of the present invention. 
Detailed Description 

[0022] Figs. 2-8 are cross-sectional views illustrating the manu- 
facturing steps of the mini BGA package structure accord- 
ing to one preferred embodiment of the present invention. 

[0023] Referring to Figure 2, a substrate 210 is provided with a 
top surface 212 and a bottom surface 222. The substrate 
2 10 includes a plurality of die pads 2 14, contacts 2 16, 
224. The die pads 214 are arranged in arrays on the top 
surface 212 of the substrate 210. Contacts 216 are ar- 
ranged around the corresponding die pad 214 on the top 
surface 212 of the substrate 210, while contacts 224 are 
disposed on the bottom surface 222 of the substrate 210. 

[0024] a plurality of chips 230 are provided, and each chip 230 
has an active surface 232 and an opposite back surface 
242. Each chip 230 includes a plurality of contacts 234, 



surrounding the periphery of the active surface 232 and 
disposed on the active surface 232. The back surface 242 
of each chip 230 is attached to the corresponding die pad 
214 of the substrate 210 through an adhesive 244. Each 
chip 230 is electrically connected to the substrate 210 
through wires 280 by wire bonding. One end of the wire 
280 is attached to the contact 234 of the chip 230, while 
the other end of the wire 280 is connected to the contact 
216 of the substrate 210. 
[0025] pig. 3A is a top view showing the structure in Fig. 3. Re- 
ferring to Figs. 3 and 3A, an adhesive 290 is applied to 
attach a stiffener 250 to the substrate 210. The stiffener 
250 is a cap structure including a top (roof) portion 252, 
sidewalls 254 and a flange portion 256. The top portion 
252 is supported and surrounded by the surrounding 
sidewalls 254. An upper portion 254a of the sidewall 252 
is connected to the periphery of the top portion 252. The 
sidewalls 254 are declivous walls, not perpendicular to the 
top portion 252. A space 258, formed between the slopy 
sidewalls 254 and the top portion, can accommodate a 
plurality of chips 230. The stiffener 250 includes a plural- 
ity of openings 260, arranged in arrays on the top portion 
252 of the stiffener 250. The locations of the openings 



260 correspond to the locations of chips 230 on the sub- 
strate 210. The flange portion 256 is connected to a lower 
portion 254b of the sidewalls 254. The flange portion 256 
encircles the lower portion 254b of the sidewalls 254 and 
extends outwardly from the sidewalls 254. The stiffener 
250 is fixed to the substrate 210 via the flange portion 
256. The material of the stiffener 250 is copper or other 
non-flexible materials, for example. 

[0026] Referring to Fig. 4, a mold 270 with a cavity 272 and a 

sidling portion 274 round the cavity 272. As the mold 270 
is placed onto the substrate 210, the sidling portion 274 
of the mold 270 is pressed onto the flange portion 256 of 
the stiffener 250. The chips 230, wires 280 and the stiff- 
ener 250 reside within the cavity 272 of the mold 270. 
Later on, a molding compound 276 is injected into the 
cavity 272 of the mold 270, as shown in Fig. 5, covering 
the chips 230, wires 280 and the stiffener 250. An outer 
surface 262 and an inner surface 264 of the stiffener 250 
are covered by the molding compound 276. The inner 
surface 264 of the stiffener faces the substrate 210. After 
the cooling and the de-molding (mold removing) steps, 
the structure as shown in Fig. 6 is obtained. 

[0027] Later on, a singulation (dicing) process is performed to di- 



vide the molding compound 276, the stiffener 250 and 
the substrate 210 to obtain a plurality of individual chip 
package structures 300, as shown in Fig. 7. Each chip 
package structure 300 includes a portion of the substrate 
2 10, the chip 230, a plurality of wires 280, a part of the 
top portion 256 of the stiffener 250 and molding com- 
pound 276, arranged as described above and shown in 
Fig. 7. A plurality of solder balls 282 are formed on the 
contacts 224 of the substrate 210 by solder-ball attach- 
ment, as shown in Fig. 8. 

[0028] | n the above embodiment, the dicing process is performed 
prior to the formation of solder balls. Alternatively, it is 
possible to form solder balls before the sigulation pro- 
cess. Fig. 9 is a cross-sectional view illustrating another 
mini BGA package structure according to one preferred 
embodiment of the present invention. As shown in Fig. 9, 
after the encapsulation, a plurality of solder balls 282 are 
attached to the contacts 224 of the substrate 210. The 
dicing process is then performed to cut the molding com- 
pound 276, the stiffener 250 and the substrate 210 to 
form a plurality of individual chip package structures 300, 
as shown in Fig. 8. 

[0029] Referring to Fig. 8, because the stiffener 250 within the 



chip package structure 300 is quite rigid, warpage of the 
chip package structure 300 is greatly reduced during the 
dicing process, even with the substrate 210 as thin as 
about 0.1-0.5 mm. Through the support of the stiffener 
250, the bottom surface 222 of the substrate 210 is 
straight and flat. When the chip package structure 300 is 
arranged to the mother board (not shown), the difference 
between the distance from the edge of the chip package 
structure 300 to the board and the distance from the mid- 
dle portion of the chip package structure 300 to the board 
is greatly reduced. Therefore, the solder balls 282 on the 
edge of the substrate 210 in the chip package structure 
300 are firmly attached to the board, without peeling or 
breakage, even through repetitious thermal cycles. As a 
result, the reliability for the attachment between the sub- 
strate and the board is increased. 
[0030] As described in the above embodiment, the stiffener in- 
cludes a plurality of openings, arranged in arrays on the 
top portion of the stiffener. However, the stiffener without 
openings is also applicable and included within the scope 
of the present invention. Figs. 10-11 are cross-sectional 
views illustrating the mini BGA package structure accord- 
ing to another preferred embodiment of the present in- 



vention. The same reference numbers used in the previ- 
ous figures represent the same objects without further 
explanation. 

[0031] As shown in Fig. 10, the stiffener 350 is a cap structure 
including a top (roof) portion 352, sidewalls 354 and a 
flange portion 356. The top portion 352 is supported and 
surrounded by the surrounding sidewalls 354. An upper 
portion 354a of the sidewall 352 is connected to the pe- 
riphery of the top portion 352. The sidewalls 354 are de- 
clivous walls, not perpendicular to the top portion 352. A 
space 358, formed between the slopy sidewalls 354 and 
the top portion, can accommodate a plurality of chips 
230. The flange portion 356 is connected to a lower por- 
tion 354b of the sidewalls 354. The flange portion 356 
encircles the lower portion 354b of the sidewalls 354 and 
extends outwardly from the sidewalls 354. The stiffener 
350 is fixed to the substrate 210 via the flange portion 
356. During the encapsulation process, the sidling portion 
274 of the mold 270 is pressed to the flange portion 356 
of the stiffener 350. The molding compound 276 covers 
the inner surface 360 and the outer surface 362 of the 
stiffener 350. The material of the stiffener 350 is copper 
or other non-flexible materials, for example. 



[0032] Referring to Fig. 11, after the encapsulation process, the 
formation of solder balls and the sigulation process are 
performed as described above. A plurality of individual 
chip package structures 400 are obtained. Each chip 
package structure 400 includes a portion of the substrate 
2 10, the chip 230, a plurality of wires 280, a part of the 
top portion 356 of the stiffener 350, molding compound 
276 and solder balls 282, arranged as described above. 

[0033] | n conclusion, the present invention has at least the fol- 
lowing advantages: 1. Because the stiffener provides rigid- 
ity, warpage of the chip package structure is greatly re- 
duced during the dicing process, even with the substrate 
210 as thin as about 0.1-0.5 mm. 2. Through the support 
of the stiffener, the chip package structure of the present 
invention is flat. Therefore, the solder balls on the sub- 
strate of the chip package structure are firmly attached to 
the board, without peeling or breakage, even through 
repetitious thermal cycles. 3. The reliability for the attach- 
ment between the substrate and the board is increased. 

[0034] it w j|| b e apparent to those skilled in the art that various 
modifications and variations can be made to the structure 
of the present invention without departing from the scope 
or spirit of the invention. In view of the foregoing, it is in- 



tended that the present invention cover modifications and 
variations of this invention provided they fall within the 
scope of the following claims and their equivalents. 



